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© Intake control device for engine. 



@ An intake control device for an internal combus- 
tion engine comprises, in an intake passage down- 
stream of a throttle valve, a secondary valve (6). 
Said secondary valve is bypassed by a low speed 
air passage (7) of small cross-section. Within said 
low speed air passage, an intake opening-closing 
valve (9) is provided which is to be closed while the 
intake valve (3) of the internal combustion engine is 
open. The intake opening-closing valve (9) is con- 
trolled via an engine crankshaft. 
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INTAKE CONTROL DEVICE FOR ENGINE 



The present invention relates to an intake con- 
trol device for an internal combustion engine, par- 
ticularly to an intake control device for reducing the 
power loss caused by a pumping action of the 
engine. 

One of the factors which reduces the thermal 
efficiency of an engine is the so-called pump loss. 
A major cause of the pump loss is the intake 
airflow resistance through a narrowed intake pas- 
sage around a throttle valve at the time of a low 
engine load operation when the opening of the 
throttle valve is small. 

A known example for reducing the pump loss 
is the so-called Miller-cycle engine (disclosed for 
example in the Japanese publication No 58-40260 
(utility model). No 60-536 (patent), No 60-65230 
(patent) etc) wherein a rotary valve provided on the 
downstream side of a throttle valve in an intake 
passage substantially closes sad intake passage 
while an intake valve is open. 

The known engines enumerated above, how- 
ever, had the disadvantage that the rotary valve of 
a large size for closing and opening the intake 
passage was interposed in the intake passage and 
not only excessively increased the airflow resis- 
tance and lowered a high load performance but 
also required a large amount of power to rotate the 
rotary valve and impeded the increase in the output 
at the time of low load operation. 

The object of the present invention is to pro- 
vide an intake control device which eliminates the 
disadvantage described above by reducing the 
pump loss as well as by reducing the large amount 
of power required for rotating the large-sized rotary 
valve, thereby improving the thermal efficiency of 
the engine. According to the present invention, the 
above object is achieved by the intake control 
device as defined in claim 1. 

When an engine runs under low load con- 
ditions, the secondary valve is closed and all the 
intake air is introduced through the low speed air 
passage to the combustion chamber. The low 
speed air passage is provided with the intake 
opening-closing valve for closing an intake 
opening-closing section during the downward 
stroke of a piston in a similar manner to that of the 
conventional Miller-cycle engine so that only the air 
present on the downstream side of said section is 
taken in. Shortly after the piston turns to the up- 
ward stroke, the intake valve is closed and approxi- 
mately at the same time the intake opening-closing 
valve is opened to introduce the atmosphere to the 
downstream side of the intake opening-closing 
valve. When the engine load increases, the second 
valve is opened such that the major portion of the 



intake air will bypass the intake opening-closing 
valve to reach the combustion chamber through an 
intake passage of a larger cross-section. 

An embodiment of the present invention is 
5 herein under described according to the description 
of the drawings in which: 

Fig 1 is a schematic sideview in section of 
the intake control device according to the present 
invention attached to a cylinder head section of an 
w engine; and 

Fig 2 is a timing diagram of the intake valve 
and the intake opening-closing valve. 

One end of an intake passage 2 of a four-cycle 

15 internal combustion engine 1 is connected to a 
combustion chamber 4 via an intake valve 3 while 
the other end thereof is connected to the atmo- 
sphere. A carburettor 50 of known type is inter- 
posed in said intake passage 2 and provided with 

20 an artificially controlled butterfly type throttle valve 
5a and with an automatic valve 5b of a piston type 
to be closed when the engine runs with a low load. 
A piston 4a forming one wall of the combustion 
chamber 4 fits freely slidably to a cylinder 4b, and 

25 is covered with a cylinder head 4c from above. 

A secondary valve 6 of a butterfly type to be 
opened when the engine load is high is provided in 
the portion of the intake passage 2 downstream of 
the throttle valve 5. Said intake passage 2 is pro- 

30 vided with a low speed air passage 7 of a small 
cross-section bypassing said secondary valve 6. 
The low speed air passage 7 is provided with an 
intake opening-closing valve 9 driven in linked mo- 
tion with a crankshaft (not shown in the drawing) 

35 via a cam shaft 8 for driving the intake valve and 
an exhaust valve. 

Namely, the intake opening-closing valve 9 is 
of a rotary shape and driven via a timing chain 10 
or the like routed between a driven sprocket 9b 

40 attached to a valve body 9a of said valve 9 and a 
drive sprocket 8a attached to the cam shaft 8. 
Here, the opening and closing timings of the intake 
opening-closing valve 9 is set as shown in Fig 2 to 
be opened while said intake valve 3 is closed and 

45 to be closed while the intake valve is open. Further, 
considering the influence of the flow resistance of 
the intake airflow in the cylinder and the inertia of 
said flow, it is preferable to correct the opening and 
closing timings to some extent based on experi- 

50 ments rather than strictly linking the opening and 
closing timings to each other. Further in Fig 2, 
while the opening period of the intake opening- 
closing, valve 9 in the case of a single-cylinder 
engine as in the present embodiment can be long- 
er as shown with dash-and-double-dotted fines, it is 
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necessary in the case of a multi-cylinder engine to 
make said period shorter as shown with solid lines. 

Since the engine of the present embodiment is 
constituted as described above, the secondary 
valve 6 is closed when the engine runs under low 
load conditions and all the intake air is introduced 
through the low speed air passage 7 to the com- 
bustion chamber 4. The intake opening-closing 
valve 9 provided in the low speed air passage 7 is 
closed in a similar manner to that of the conven- 
tional Miller-cycle engine during the downward 
stroke of the piston 4a so that only the air present 
on the downstream side of said valve 9 is taken in. 
When the piston 4a turns to the upward stroke and 
the intake valve is closed, the intake opening- 
closing valve 9 opens approximately simultaneous- 
ly to introduce the atmosphere to the downstream 
side of the valve 9. When the engine load in- 
creases, the secondary valve 6 is opened and most 
of the intake air bypasses the valve 9 and reaches 
the combustion chamber through the intake pas- 
sage 2 of a larger cross-sectional area. 

Although in the present embodiment a car- 
borettor 50 is used, use is not limited to a carboret- 
tor but may of course be applied to an engine 
wherein a fuel injection pump is employed. 

The inventive device is equipped as described 
heretofore with different intake passages respec- 
tively for low load and high load with the low load 
side intake passage being provided with the intake 
passage opening-closing valve to be opened and 
closed in linked motion with the crankshaft, more 
particularly to be closed while the intake valve is 
open. As a result, the intake air is supplied at the 
time of low load operation where the pump loss is 
great through the low speed air passage 7 provided 
with the intake opening-closing valve 9 thereby 
reducing the pump loss in a similar manner to that 
of the so-called Miller-cycle engine. At the time of 
a high load opration on the other hand, since the 
secondary valve 6 is open and most of the intake 
air reaches the combustion chamber 4 through the 
intake passage of a large cross-sectional area, the 
increase in the airflow resistance is small. In addi- 
tion to the reduction in the pump loss, a large 
amount of power loss due to the power required to 
operate a large-sized rotary valve is reduced there- 
by obtaining an engine of an excellent thermal 
efficiency. 



throttle valve (5) in said intake passage (2) and to 
be opened when the engine load is high; a low 
speed air passage (7) of a small cross-section 
bypassing said secondary valve (6); and an intake 
s opening-closing valve (9) provided in said low 
speed air passage (7) and to be opened and 
closed, more particularly to be closed while the 
intake valve (3) is open, in linked motion with a 
crankshaft (8). 
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Claims 

An intake control device for an engine compris- 
ing: a throttle valve (5) provided in an intake pas- 55 
sage (2) connecting a combustion chamber (4) to 
the atmosphere via an intake valve (3); a secondary 
valve (6) provided on the downstream side of said 
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FIG.2 



